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Abstract Observations on the puddling behavior of Delias species were carried out in the 
central highlands of Irian Jaya, Indonesia in late April, 1991. The puddling behavior and some 
interesting behavior related to it are described and discussed in the present report. 
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Introduction 


The Genus Dalias Hiibner has about 200 species (Bridges, 1988) distributed widely from 
India to New Caledonia. Lots of them inhabit South East Asia, and also diverges remark- 
ably in New Guinea Island (Talbot, 1928-1937). The most remarkable characteristics of 
the genus Delias are the various colorful markings on the underside of hindwings which 
have generally been believed as the aposematic coloration (Finn, 1897; Corbet & Pend- 
lebury, 1956, 1978; Yata, 1981) and the larval feeding habit in which most species utilize 
mistletoe plants, although early stages are still unknown in many species. Talbot (1928- 
1937) divided this large single genus into 20 groups in his monograph. 


I visited Baliem Valley in the central highlands of Irian Jaya, Indonesia for the taxonomic 
study on Delias species of the particular group 6 (Talbot, 1928-1937) in late April, 1991. 
Then I had a chance to observe the habit of Delias species sucking on the wet soil. 


The habit of water-drinking is widely known in Lepidoptera and various kinds of behavior 
have been reported (Clench, 1957; Iwase, 1963; Ejima, 1977; Ishii, 1984). The habit is 
generally called “puddling behavior” as butterflies in particular land on puddles or humid 
places for drinking water. 


In this report I will describe and discuss the puddling behavior of the Delias species in the 
central highlands of Irian Jaya. 


Methods 


Observations on the puddling behavior of Delias species were made along a branch of the 
River Uwe at Baliem Valley (2,000 m alt., 138°40’E., 3°50’S.) in late April, 1991. I selected 
a site on a sunny and humid place on a mountain path running through a primary forest, 
and a stream crossed the path there (Fig. 1). 


I made a preliminary observation and examined the species of Delias on the 27th of April 
and defined the behavior as landing on the place and extending the proboscis for more than 
10 seconds. On the 28th and 29th of April, the number of individuals which took the 
puddling behavior were totally counted for each species at the intervals of 20 minutes from 
10 a.m. when they began to gather till the early afternoon when they went away from the 
place or it began to rain. The weather and temperature were recorded àt the same 
intervals. 
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Fig.1. The place (A) where observations were carried out and its circumstances. 


Results 


Sixteen Delias species and twelve other species of butterflies were found in this area (Table 
1l. Delias arabuana was newly recorded in this area. 


No Delias species were observed before about 9 : 00 in the morning when the temperature 
was between 18°C and 20C. At about 9 : 00 a.m. Delias toxopei began to fly ahead only on 
fine or slightly cloudy occasions with a temperature of 20°C or higher. After a short time 
several Delias species such as D. catisa, D. flavistrigaa, D. leucias, D. argentata, D. zebra, D. 
meeki began to fly rapidly alone or together along or across the path and sometimes perched 
on leaves of trees along the path. These types of behavior were usually observed at 3-5 
m above the ground excepting the cloudy occasions where they scarcely flew about. 


Fifteen Delias species were observed to puddle at the observation site on the 28th and 29th 
of April, 1991 (Table2). At about 10 : 00 a.m. on both days, Delias species flying high and 
rapidly flew down slowly and gradually to the wet place with circling. They flew about 
slowly above the place for a while before landing for drinking water. After they some- 
times flew up and returned, and repeated the behavior for more than 1 hour, they concen- 
trated on drinking water in the midnoon. At around 0 : 30 p.m., they were released from 
concentration on it and sometimes flew slowly before almost all of them flew away at 1: 
30 p.m. Various peculiarities observed in the present survey are summerized as follows. 


Their puddling behavior was observed only when it was fine or slightly cloudy with a 
temperature of 20C or more. When it became cloudy, they stopped it and soon went away 
if such weather conditions continued. All of them were fresh males as if they had just 
emerged except one broken male of D. catisa, and closed both pairs of wings in the puddling 
assemblages. Although sizes of the asemblages were generally small with less than 10 
males (Fig.2) those of more than 30 males including several species were sometimes 
observed. D. toxopei was sometimes seen congregating at around any substance of bluish 
color (Fig. 3). 


Habitual differences were found between the two closely allied species D. toxopei and D. 
catisa. The former had puddling behavior continuously from 10:00 a.m. to 1:20 p.m., 
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Table 1. Delias and other species of butterflies found at Baliem 
Valley and its vicinities in the central highlands of Irian 
Jaya between 27th and 29th Apr. 1991. 





Delias microsticha microsticha Rothschild & Jordan, 1904 
hypomelas lieftincki Roepke, 1955 
argentata Roepke, 1955 

fascelis iberana Roepke, 1955 
balimensis Roepke, 1955 
approximata Joicey & Talbot, 1922 
catisa aurostriga Roepke, 1955 
toxopei toxopei Roepke, 1955 

zebra Roepke, 1955 

arabuana Roepke, 1955* 

flavistriga Roepke, 1955 

hapalina amoena Roepke, 1955 
leucias leucias Jordan, 1911 
rosamontana Roepke, 1955** 

mira automunalis Roepke, 1955 
meeki hypoxantha Roepke, 1955 


SoSoeoeopyvsesvssydssd 


Graphum weiskei (Ribbe, 1900) 
Eurema hecabe octa Fruhstorfer, 1906 
Leuciacria acuta Rothschild & Jordan, 1905 
Danaus plexippus (Linnaeus, 1758) 
Mycalesis discobolus Fruhstorfer, 1906 
Precis villida (Fabricius, 1787) 
Argyreus hyperbius (Linnaeus, 1763) 
Polyura jupiter jupiter Butler, 1869 
Udava drucei Bethune-Baker, 1906 
Notocrypta caerulea Evans, 1928 
Hesperiidae sp. 

Hesperiidae sp. 





* The first record in Baliem Valley. 
** Only one male was observed on the first day. 


whereas the latter seemed to have it at intervals and also was not as fond of it as the 
former. It seemed not to depend on the difference of their population densities because the 
both species were common there and then. Moreover, D. toxope flew more quickly at a 
height of 10-30 cm above the ground, whereas D. catisa slowly at 30-50 cm above the 
ground. Some interesting behavior related to the puddling were also observed: “pump- 
ing" (draining water from abdomen like shooting, Fig. 6) in D. toxopei, “bathing” (same as 
dipping in moths, diving to water and flying up instantly, Fig. 7) in D. microsticha, D. 
argentata, D. leucias and D. mira, and “falling” (falling down immediately after flying up 
from the ground and repeating it some times, Fig. 8) in D. toxopei. All the Delias species 
were concentrated on the puddling behavior between 11 : 30 a.m. and 12: 30 p.m. with their 
wings motionless (Figs 4-5). 
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Table 2. Total number of Delias species that had puddling behavior per every 20 minutes. 
'Time 10: Le 12: 194 
00 20 40 00 20 40 00 20 40 00 20 


28. iv. 1991 Weather* and F F F F LC LC F F R 
temperature (C) 20 21 22 23 22 21 20 20 — 












































29. iv. 1991 Weather* and C-F F LC LC LC EF F F F F total 
temperature (C) 20-22 22 22 20 20 22 23 24 24 25 
, tich 1 1 2 2 1 2 2 11 
microsticha 2 2 4 
0 
hypomelas 1 1 
tat 3 2 1 2 2 3 13 
Mi 3 3 2 2 2 2 3 4 21 
fascelis l 1l ^ 
balimensis or approximata 2 3 3 4 3 E 
g 3 2 ]** 6 
catisa 1 9 5 1 9 
i ; 2 3 4 3 2 2 17 
CAORA ne a ce ue 6 6 10 6 2 50 
b 1 2 1 2 6 
Ee 2 2 2 1 7 
0 
avabuana 1 1 
flavistriga I 2 9 1 l 1 
hapalina : i 
leuci 3 2 3 4 3 15 
eucias 2 3 5 10 
. 1 2 2 2 1 8 
maira 
0 
mehi 2 2 3 2 3 3 15 
2 2 2 2 1 1 1 11 
total 28. iv. 1991 7 12 13 15 15 17 19 16 0 0 114 
29. iv. 1991 9 11 10 10 15 12 18 22 8 2 117 





* Abbreviations are F=fine, LC=a little cloudy, C— cloudy, and R— rainy. 
** Broken male, probably a few days passed after emergence. 


Discussion 


First of all I realized actually that Delias species are remarkably numerous compared with 
the various other areas where I have been. I agree to the idea that Delias species 
markedly diverged in the highlands of New Guinea Island. As for the puddling behavior, 
it is an interesting habit of Delias species in the highlands of New Guinea Island. Although 
I have observed lots of Delias species (more than 10 species) in South East Asia, such as in 
the Philippines, Malaysia, Java and Bali Island, I have never seen the habit. Since in D. 
belladonna distributed mainly in the south of the Asiatic Continent, the puddling behavior 
has been known, the habit for Delias species may not be restricted to the highlands of New 
Guinea Island. Nevertheless, it still seems intriguing of Delias species in the highlands of 
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Fig.2. Puddling assemblage (usually the butterflies were solely puddling and some species were mixed). 
Fig.3. Congregating of Delias toxopei. Figs4-5. Delias species that had puddling behavior. 
4: D. mira 5: D. argentata. 


New Guinea Island owing to the fact that almost all of Deltas species there are remarkably 
fond of puddling. 


The meaning of the behavior related to puddling is considered as follows: 


1 Pumping. The well-known behavior in some papilionid and pierid butterflies and also 
some moths. It may be the physical necessity of draining the water because of drinking 
rapidly and continuously (Ejima, 1977 ; Ishii, 1984). 


2) Bathing (Dipping). Little known behavior. According to the recent report (Matsuka, 
1991) of such behavior in Macroglossum bombylans, however, it is a behavior to drink water. 
It seems true in the present observation. 


3) Falling. Probably this is the first report. The butterfly may not fly: I consider that 
it was caused by the increasing weight or the abdomen getting cooler to fly. 


Remarks 


More than 20 males (total number, same observation as in Delias species) of Graphum 
weiski (Papilionidae) and Leuciacria acuta (Pieridae) were observed to make the puddling 
behavior from 10:00 a.m. to 0:00 p.m. The former scarcely landed, drank water with 
fluttering, the latter landed with some Deltas species. 
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Figs6-8. Interesting behaviors that were observed. 6: Pumping 7: Bathing 8: Falling. 
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18 z 
T9777 PRICY Delias (EB, ve s VB) ORKTHOMR 
(RAEI) 


1991 € 4 B 27-29 B, Delias EE OO 4 ER EBJUEELO T2) 4 VT YS 7 Vv bREH (Baliem Valley) vis 
HR, Delas BORKI ART ARSI. TOC, EOR CRTE ZIT o Tc RUE 
Zonk AL, ZOGBY Tabe? FLE. D. arabuana (3. — OF CILMI CHS, 
9:00am. C € 3 D. toxopei LRA hax, KV CH O Delias BOF a v BRAZDI. 10:00 
a.m. 8b, & dv 5 AE o DIRAI, AHS RAR. CMO Kok, LID heh ae 
DRWEREÉROXUL,11:30a.m. HOEL EEEo 6 8p, XAeSRIE Sw, RKITHHPTSAK 
RE E trots. 0:30 p.m. LIL, Ehr bR s dX c E HU ROW X5 (C750, 1:30 pm. iy 
£O(BEIZEOUUEJ. WK, FIR DMN PRAEC, mA WUTC DEODBAICOAT DKK, 138 
D D. catia RZ, TEAR CH oc. RKARCMRAC CH bh, BKRMIL—-ME 10 
FALL FO/NSbEOCHORA, Delias EIDE db Sts 30 BU LORM GRP BR Sirk, UKE 
D. catisa & D. toxopei OR KAMOHLRWERA BR Lau ER L RE. Ek, URTKISR C BESRTE Tee 
ZL, "pumping", “bathing”, “falling” (Figs 6-8) & LTR L, «38H ZEL7-. Delias BOR 
KH, =a -F 7 EBUBOUDCHeAXS,4l82: ANE Delias FE(0X 4800, POBLUK 
KEIER- = — ¥ -= 7 BAH Delias BOM RR AE REBU EGRE E ZONE. 
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